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478a Tuesday, February 18, 2014thermodynamics as well as in the introduction of the small molecule ligands
on fast time scales. An attractive strategy is to ‘cage’ the protein ligand with
a photochemically cleavable protecting grou which, upon photolysis, releases
the ligand on nanosecond timescales allowing for the examination of fast
time dynamics associated with ligand-protein interactions. Here, a new class
of photocage is presented based upon the photophysics of Ru(II)bis
(2,20bipyridine)L2 type complexes. Specifically, we present the thermody-
namics of ligand photodetachment from both Ru(II)bis(2,20-bipyridine)(ace-
tonitrile)2, Ru(II)bis(2,2
0-bipyridine)(6,60-dimethyl-2,20-bipyridine), Ru(II)
bis(2,20-bipyridine)(seratonin)2 and Ru(II)bis(2,20-bipyridine)(tyramine)2
complexes in aqueous solution using photoacousctic calorimetry (PAC) and
density functional theory. Our results are consistent with N donation
form the ligands to the metal dominating the interaction energies and posi-
tive reaction entahlpies. In addition, the relative small changes in molar vol-
ume change suggest the each complex is highly solvated in aqueous
solutions.
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Biophysical methods are essential tools in current front line drug discovery pro-
cesses. They can be used for optimization of protein constructs and verification
of proper and consistent protein folding, identification of optimal assay buffer,
screening of fragments and the confirmation of binding to the right or allosteric
binding site(s) of the target molecule- each approach providing a wealth of in-
formation. With a growing industry need to reduce project attrition (and there-
fore cost) by providing more physiological mechanistic data to aid in the
identification of compounds that translate in vitro activity into in vivo efficacy.
Application of panels of biophysical techniques allow cross correlation of data
and better control of experimental parameters - increasing reliability and con-
fidence in results whilst eliminating artifacts. In this work we show how SPR,
DSC and ITC can be used in the selection and verification of binders in a Frag-
ment Based Drug Discovery campaign by providing quantitative binding infor-
mation to advance true hits for chemistry and later stage biology in hit to lead
development.
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Propofol, a dialkylphenol intravenous anesthetic, has been widely administered
for over a quarter century in general anesthesia and for rapid sedation. Regard-
less, the drug’s mechanism of action remains elusive with mounting evidence
suggesting contributions from multiple pathways. Most proposed targets, such
as ion channels and ligand gated receptors, are low abundance but functionally
important proteins. To uncover these significant targets, we synthesized a pho-
toactive- and ‘clickable’- propofol analogue with meta-trifluoromethyldiazir-
inyl and ortho-(propynyloxy)methyl substitutions in place of the two
isopropyl groups. This novel o-alkynyl-m-azipropofol maintains the physio-
chemical, biochemical and in vivo properties of propofol. It also photoadducts
to known propofol binding sites in model proteins. Once adducted, the alkyne
click moiety successfully undergoes copper catalyzed 1,3-dipolar cycloaddi-
tion reactions with azide-rodamine and -biotin tags allowing for fluorescent la-
beling and avidin resin enrichment of photolabeled targets within ex vivo
systems. Using fluorescent microscopy or mass spectroscopy, the chemically
‘dual-active’ propofol analogue allows localization and identification of key
targets in the biochemical pathways that underlie alkylphenol induced
anesthesia.
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Thomas Jefferson University, Philadelphia, PA, USA.A multi-dimensional docking analysis was applied to investigate the binding
of general anesthetics against distinct channel isoforms and conformations.
Specifically, MD-generated ensembles of the channel isoforms K-Shaw2,
Kv1.2 and Kv1.2-G329T in the activated-open and resting-closed conforma-
tions were docked against a family of anesthetic chemotypes, composed by
halothane, isoflurane, sevoflurane and propofol. The total 240,000 docking
solutions bind the channel structures at multiple sites split over four major
regions (voltage-sensor, S4-S5 linker, selectivity filter and central cavity)
within a diverse range of binding affinities Kb, ie., 2-50 mM. We followed
a subtraction analysis to resolve channel and conformation dependency of
ligand affinity on each binding site. From the analysis, sites placed at the
S4-S5 linker and at the selectivity filter arise for every ligand as putative re-
gions accounting for differential binding over channel variants and confor-
mations. Although useful to identify sites potentially associated with
differential binding of anesthetics across distinct conformations and isoforms,
the present estimates for binding affinities as provided by Autodock Vina are
largely approximative, thereby limiting concrete connections between the
data and experimental measurements. To circumvent this difficulty, we
have started a long series of FEP calculations to evaluate the binding affinity
of sevoflurane and isoflurane against K-Shaw2 and Kv1.2 in both their
activated-open and resting-closed states. The FEP computations carried so
far have confirmed the differences between conformation affinities on the
S4-S5 linker region for the Kv1.2 isoform. Taken together, our results reveal
binding sites that may underlie channel specific effects of general anesthetics
providing thus new directions for further experimental investigation of this
topic.
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TRPM2 is a Ca2þ-permeable cation channel that belongs to the M subfamily of
Transient Receptor Potential (TRP) channel proteins. TRPM2 is a homote-
tramer, each monomer contains a cytosolic N-terminal TRPM-homology re-
gion, six transmembrane helices with an architecture typical to that of
voltage-gated cation channels, and a cytosolic coiled-coil region followed by
a NUDT9-Homology (NUDT9H) domain at the C-terminus.
TRPM2 activates in the presence of Ca2þ, ADP-Ribose (ADPR), and PIP2
(Toth and Csanady, 2012). ADPR binds to the NUDT9H-domain which dis-
plays ~35% identity with NUDT9, a monomeric mitochondrial ADPR-
pyrophosphatase with available crystal structure (Shen et al., 2003). At pre-
sent, it is unclear whether NUDT9H is an active enzyme itself, or just an
ADPR-binding domain. In contrast to the extremely high solubility of
NUDT9, NUDT9H solubility is very low: when overexpressed in bacterial
systems it forms inclusion bodies, and reprecipitates upon removal of chaot-
ropic agents. This might be a consequence of the tetrameric nature of
TRPM2, in the context of which it is unclear how the four N-terminal domains
and the four NUDT9H domains interact with each other and/or with the trans-
membrane segments. The fact that ADPR binding to NUDT9H is necessary
for channel activation suggests an extended interface between NUDT9H and
some partnering segment within the complex. Surface exposure of this inter-
face region may account for the reduced solubility of NUDT9H when ex-
pressed in isolation.
Here we explore this hypothesis by expressing soluble NUDT9, insoluble
NUDT9H, as well as different NUDT9/NUDT9H chimeras. By monitoring
the solubility of the chimeras, we attempt to narrow down the search for the
functional interface of NUDT9H. In addition, we try to identify the minimal
substitutions required for increasing NUDT9H solubility. Finally, we use solu-
ble NUDT9 to test hydrolysis of various substrates/ligands that activate the
TRPM2 channel.
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Netrin-1 is a bifunctional guidance cue for migrating axons in vertebrates. De-
pending on the target receptor family netrin-1 interacts with, it either causes
attraction or repulsion of axonal growth cones. Chemoattraction is mediated
by adhering to DCC or its homologue neogenin, whereas chemorepulsion
